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(54) 6>AMINO-STEROIDS AND THE PREPARATION THEREOF 

(71) We, SHIONOGI & CO LTD, a Japanese Body Corporate, of 12 3- 
chome, Dosho-machi, Higashi-ku, Osaka, Japan, do hereby declare this invention, for 
which we pray that a patent may be granted to us, and the method by which it is to be 
performed, to be particularly described in and by the following statement: — 
5 This invention relates to 6/3-amino-steroids and acid addition or quaternary am- 

monium salts thereof which are useful as hypocholesterolemic agents, hypolipidemic 
agents, anti-tumor agents or anti-viral agents, and to the preparation thereof . 

According to the present invention there is provided a 6£-amino-steroid of the 
formula: 

\ 

wherein R, is hydrogen or acyl; R. is hydrogen or an aliphatic hydrocarbyl group; and 
R 3 and R 4 are each independently hydrogen, adamantyl or alkyl, or, when considered 
together with the adjacent nitrogen atom, and with or without another hetero atom, 
form a nitrogen-containing saturated heterocyclic ring. " 
15 The invention also provides a process for the preparation of a 6/3-amino-steroid 15 

in accordance with the invention or of a salt thereof, which process comprises reacting a 
5**,6c-epoxy-steroid of the formula: 




(in 



R,0 o' 



10 



wherein R x and R 2 are as hereinbefore defined with an amine of the formula: 

R* 

20 HN^ (HI) 20 

\ 
R* 

wherein R 3 and R, are as defined in claim 1, followed, if desired, by hydrolysis, when 
a 3-acyloxy group is present, to produce a 3-hydroxy group, acylation, when a 3-hydroxy 
group is present, to produce a 3-acyloxy group, or formation of a salt of the resultant 
product in a manner known per se. 
25 In the formulae, Ri may be hydrogen or acyl e.g. an alkanoyl group (e.g. formyl, 25 
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Si'i °* P ro P ionv 0 5 an aralkanoyl group 
phenylpropiony ), or an aryloyl group fe e 

carboxj-benzoyl). The substituent represented bv OR h« " 

containing heterocyclic zmTi^a«?n.'n*ti^l ' ^ 5 ternat . ivel y *»nn a nitrogen- 
thiomorpholino, or N^.SS^ , SSf^rS? ld,n0 ' p : perazi . n °' mor P h °*no, 
nitrogen atom, with or wISuSer hStonT ™ m± * C ad '" ent 

(IDS S^(m ) t?S^^ B SSf fl R r r-^5 Qj 6,-epox y -steroid 

tl^rSl*^ *1 »" SI fife 

20 such solve I it S3 and an amount of amine (HlfL ex«ss of ri^H,? Pr ° Ceed Wlthout 

serve as the reaction solvent The nr^rr i^-^ , under B om S reaction may 

tens of hours, depending "n 2 'JESSES* rtSS^Sttr? T l ° 
used. If necessarv thp r^arr;™ ™„ u" 5 materials, solvent, and reaction temperature 

the 'amino-s eroid m kS R f s ™ a J « '"'""T* - Cylated - In Edition, 
« any known method to civile corre L£J5L f 5 * °P tionan y deacyiated by 

The mus-ob t ained^-a^o!S s ^ can^fterT^H (I> -V^ 55 

known memods usinFaJk^auaer 7 ^ ammonium salts by 
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example, the test results on 6)5-isopropylamino-5«-cholestane-3^,5-diol (A) and 6J3- 
isopropyiamino*stigmast-22-en-3^ > 5^-diol (B) are summarized in the following table:— 



TABLE 



Group 



No. of rats 



Body weight (g±S.E.) 
Initial 
Final 

Gain (mean) 



Control 



266 + 6.0 
295 ± 8.1 
29 ± 3.0 



Plasma : 

Cholesterol 
(mg/dl ± S.E.) 

Phospholipid 
(mg Eq./dl ± S.E.) 

Triglyceride 
(mg/dl ± S.E.) 

Cholesterol/phospholipid 
(mean ± SJE.) 



Liver : 

Weight (g/100 g body weight) 

Cholesterol 

Phospholipid 



57.9 ± 0.9 
106.8 ± 4.6 
30.5 ± 2.2 
0.53 ± 0.01 



265 ± 3.8 
286 ± 5.0 
20 ± 2.4 



B 



266 ± 3.8 
289 + 4.7 
23 = 2.5 



Diet uptake 
(g/day/rat) 



3.93 ± 0.11 
2.70 ± 0.06 
30.0 ± 0.6 



18.6 



42.3 ± 0.7 
(26.9%) 

86.4 ± 1.9 
(19.1%) 

17.8 ± 1.2 
(41.6%) 

0.49 ± 0.01 
(7.5%) 



3.70 ± 0.07 
2.72 ± 0.05 
31.0 ± 0.6 



16.5 



48.1 ± 1-3 
(16.9%) 

102.0 ± 1.8 
(4.5%) 

28.4 ± 2.9 
(6.9%) 

0.49 ± 0.01 
(7.5%) 



4.25 ± 0.05 
2.76 ±.0.06 
30.9 ± 0.6 



16.9 



Note - The numbers in parentheses of the "plasma'' columns are percent decreases. 
The test results were obtained in the following manner : Wistar male rats weighing 
250-^80 g were fed a diet with or without 0.03% test compounds daily for two weeks, 
and the decreases of lipid levels in plasma and liver were studied by colonmetnc 
determination. 

As exemplified in the above table, the 6£-amino-steroids of the invention cause 
marked decreases in the levels of plasma cholesterol and lipids. Aiso, such steroids do 
not show any significant effect on liver weight, liver cholesterol and liver phospholipid. 
Clofibrate, a well known hypolipidemic agent, has undesirable effecs on liver. Thus, 
these properties of the present 6^-amino-steroids are valuable in clinical applications. 

Another advantage of the present 6/3-amino-steroids is that they do not inhibit 
normal cholesterol biosynthesis. Thus, gas chromatographic analysis revealed no ac- 
cumulation of cholesterol biosynthesis intermediates such as desmosterol, which can 
usually be detected in the metabolites of nitrogen-containing steroids, in rats which had 
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^Z^SS^^S^ ^^P^-^cholestane-S^-diol in a dose 

weiJS ^ff^H™ PrCSent ^-amino-steroids was studied using DS mice 
°~~ * L g> The were ad mm IS tered by subcutaneous or oral routes in 

was determined 72 hours after adnunistration. The acute toxicities (LD. valued of 6P 

S a mfno n CT bed J*"? ^ SiD1, ' lar . ^acteristics *>d advantages as medfcaments" £e 
6/3-amino-steroids of the present invention are highly useful and advantaMouTin the 
reatment or prevention of hypercholesterolemia, hy^rlipidenSa? SSSSS condi- 
tions and atherosclerosis in human beings and domesticlnimals. ameromalous conal 
i P resent 6/?-amino-steroids can be administered oraliy or parenterallv in con- 
venuonal dosage forms, eg. tablets, granules, powders, injections, liqu?c£ ^pensions 
oi .emulsions. They are optionally administered with suitable carriers, stabS^rnul! 
rtZ ■ F rcs f rvanves > isotonizing agents and/or wetting agents in positions 

containing therapcuucally active amounts of the active ingredient compositions 
Thus, the invention also provides a pharmaceutical composition comprising a 6fl- 

r>u« Fur *^ more ' invention includes a method for reducing plasma lipid levels or 

^^SSlS* ? ^Z^* 1 ' Which method compri^adSnisSng £ Z 
Sm nf nT o „h ° f a ^-ammo-steroid or a salt thereof in accordance with the 
mvenuon, or of a pharmaceutical composition in accordance with the invention. 

hereinde S e cSS Ve Th^ T b >' ■ Physician on the basis of the data 

nerem described. Thus, a typicai chmcal aoage range of the present 65-arnino-steroids 

for?Sadl SeVeral hUDdred 7 t0 «^ 300 ig™OOoS 

The invention will now be further described and illustrated bv wav of specific Ft 
amples. Example 13 is not illustrative of the invention but to fr5b?l$ 

EXAMPLE 1. 
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CH, 

(20— CH 3 , — NH— CH^ ). 



AnaL Calcd. for Q.H^OsN: 
Found: 



C, 78.0; H, 12.0; N, 3.0. 
C, 78.2; H, 12.1; N, 3.2. 



The product (50 mg) obtained above is dissolved in chloroform saturated with 
tZl^i? ^5?^™^ "»«ion is evaporated under reduced pres?u?e to g ve 
crystals. Recrysulljzauon from methanol-ethyl acetate gives 6/8-isopioSSiSoK 
cholestane-3/3,5-diol hydrochloride in quantitative yield, m.p 196— 197 »C 
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To a solution of 6/Msopropylamino-5ia-cholestane-3£,5-diol (100 mg) in methyl- 
ene chloride (2 ml) is added 20% acetic acid (10 ml), and the mixture is stirred. After 
removal of the methylene chloride layer, an aqueous saturated solution of sodium chlor- 
ide is added to the aqueous layer to precipitate crystals, which are recrystallized from 
methanol-ether to give the corresponding acetate, m.p. 193 — 194°C 5 

EXAMPLE 2. 




In the same manner as in EXAMPLE 1, but using 5ar,6<*-epoxy-cholesterol (0.3 g), 
methylene glycol (5 ml) and propylamine (5.0 ml), 0.145 g of 6£-propylarnino-5a- 
10 cholestane-3/3,5-diol is obtained, m.p. 149 — 152°C, [«] D 23 — 14.1° (c 0.3, chloroform). 10 

The product obtained is dissolved in dry chloroform, then chloroform saturated 
with hydrogen bromide is added. The mixture is allowed to stand at room temperature 
then evaporated under reduced pressure. The resultant residue is recrystallized from an 
aqueous ethanol to give 6^-propylarnino-5«a-cholestane-3^^-diol hydrobromide in 
1 5 quantitative yield, m.p. 218— 220° C (decomp. ). 1 5 

Anal. Calcd. for C 30 H 57 O 2 N . HBr . H.O: C, 64.2; H, 10.4; N, 2.4. 

Found: C, 64.4; H, 10.4; N, 2.5. 

EXAMPLE 3. 
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5ia,6of-Epoxy-stigmasterol (6.5 g) is dissolved in methylene glycol (220 ml), and 
isopropylamine (23 ml) is added. The mixture is heated at 175 — 180° C for 18 hours. 
When die reaction is complete, the mixture is treated as in EXAMPLE 1 to give a 
residue. The residue is recrystallized from methylene chloride-n-hexane to afford 6j8- 
isopropy]anuno-stigmast-22-en-3£,5^-diol, yield 4.0 g, m.p. 178 — 179°C, [<v]d~ 4 
—24.2° (c 0.5, chloroform). 



Anal. Calcd. for G» 8 Hj,0 2 N: 
Found: 



C, 78.8; H, 11.8; N, 2.8. 
C, 78.9; H, 11.8; N, 2.9. 



The product (50 mg) obtained above is dissolved in methylene chloride (10 ml) 
then 10% tartaric acid is added with stirring. The aqueous phase is separated then to it 
is added dropwise a saturated aqueous sodium chloride solution. The resultant crystals 
are collected by filtration and recrystallized from methanol-ether to give 6^-isopropyl- 
amino-stigmast-22-en-3/^5a-diol tartrate in quantitative yield, m.p. 194 — 196 °C. 

EXAMPLE 4. 



20 



25 



30 



35 




HoT /CH3 

On using 5or,6^-epoxy-£-sitosterol (0.3 g), methylene glycol (6 ml), and iso- 
propylamine (0.8 ml), the same reaction as described in EXAMPLE 1 gives 6/?-iso- 
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propylamino-stigmastane-3j3 J 5a-diol, m.p. 156°— 157°C, [a] D "-12.1° (c 0.5, 
chloroform).- 

Anal. Calcd. for C 32 H„0 ; N: C, 7. H, 12.. N, 2.9. 

Found: C, 7i.i; H, 12., N, 2.7. 

EXAMPLE 5. 




«!_> 



HO 




K 



HO > 



o 
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Triethylene glycol (5 ml) and piperidine (0.3 ml) are added to 5<*,6«-epoxy- 
stigmasterol (0.3 g) and the mixture is heated at 165— 170°C for 7 hours. After com- 
pletion of the reaction, the mixture is poured into ice-water then extracted with chloro- 
form. The extract is submitted to thin-layer chromatography on silica gel in a solvent 
system of chloroform: ethyl acetate:n-hexane = 2:l:0.5 (v/v), thus yielding 0.11 g of 
6/3-piperidino-stigmast-22-en-3ft5<i-diol 3 m.p. 167— 169°C, -20.5° (c 0.6, 

chloroform), IR (chloroform): 3350—3500 cm"- 1 . " 



Anal Calcd. for C 34 H, 0 O 2 N: 
Found: 



C, 79.4- H, 11.5; N, 2.7. 
C, 79.2; H, 11.4; N, 2.7. 

EXAMPLE 6. 
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NH-CH 



CH 3 C00' 



I J 



^H 3 



ho nh-ch; 



-CH3 



20 



6^-Isopropylamino-5a-cholestane- 3/3,5-dioi (50 mg) obtained as in EXAMPLE 1 
is added to a mixture of pyridine (1 ml) and acetic anhydride (0.5 ml) and the mix- 
ture is allowed to stand at room temperature. The product obtained is recrystallized 
from ether to give 35.4 mg of 3^-acetoxy-6^-isopropylainino-choiestan-5u-ol, m.p. 
76 ~ 77°C 3 Hrr—20.5 0 (c 0.5, chloroform), IR (chloroform): 3300—3500, 1735 
cm l . 



20 
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Anal. Calcd. for Q 2 H i7 0 3 N: C, 76.2; H, 11.3; N, 2.7. 

Found: C, 76.1; H, 11.1; N, 2.9. 



25 



EXAMPLE 7. 




HO 



C2H5 



CH3 




CHjCOO H0i H< CH 3 



30 



6p-Isopropylamino-stigmast-22-en-3y3,5«-diol (50 mg), obtained as in EX- 
AMPLE 3, is acetyls ted in the same manner as in EXAMPLE 6 to produce 3/3-acetoxy- 
6£-isopropylamino-stigmast-22-en-5ri-ol, yield 34.8 mg, m.p. 81— 82°C, [«]n- 3 -25 6° 
(c 0.4, chloroform), IR (chloroform): 3300—3500, 1735, 970 cm" 1 . 



30 



Anal. Calcd. 



for C 34 H^0 3 N: 
Found: 



C, 77.0; 
C, 76.9; 



H, 11.2; 
H, 11.2; 



N, 2.6. 
K, 2.5. 



BNSDOCID: <Ge „' 1405B1 BA_|_> 



1,405,818 
EXAMPLE 8. 



C 2 H 5 



HO 



/ CH 3 
CH 3 

HO' 



CH3 
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5,6«-Epoxy-5*r-pregnan-3j3-ol (5.6 g) is added to methylene glycol (450 ml) con- 
taining isopropylamine (20 ml) and the mixture is heated in an oil bath at about 190°C 
for 18 hours. Working up in the same manner as in EXAMPLE 1, 3.4 g of 6/?-isopro- 
pylamino-5<*-pregnane-3/?,5-diol is obtained, m.p. 195 — 196°C (recryst. from meth- 
anol), [<*] D 23 *-33.3° (c 0.5, chloroform). 



Anal. Calcd. for C2 4 H 43 0 2 N: C, 76.3; 

Found: C, 76.5; 



H, 11.4; N, 3.7. 
H, 11.4; N, 3.7. 



The starting material, 5,6«-epoxy-5:r-pregnan-3/3-ol can be prepared by the follow- 
ing procedure. To a solution of 5-pregnen-3/?-ol (6.8 g) in methylene chloride (150 ml) 
is added dropwise a solution of m-chloroperbenzoic acid (4.5 g) in methylene chloride 
(150 ml) with stirring at 0°C After 3 hours, the reaction solution is treated in a con- 
ventional manner and the residue is crystallized from methanol, thus yielding 5,6a- 
epoxy-5«-pregnan-3^-ol, yield 5.7 g, m.p. 147— 148°C, [«J D :j "-59.0° (c 0.49, 
chloroform). 

EXAMPLE 9. 
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H 2 N-CH. 



XH3 



"CH 3 



HH-CH^ 



CH3 
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5,6*-Epoxy-5.a-androstan-3£-ol (4.0 g) prepared by the method described in Ber. 
75, 597 (1942) is heated in methylene glycol (200 ml) together with isopropylamine 
(4.0 ml) at 175 — 180°C for 10 hours. The reaction mixture is then poured into ice- 
water and extracted with chloroform. After removal of the solvent, the residue is re- 
crystallized from methylene chloride-n-hexane to give 6/?-isopropylamino-5or-andro- 
stane-30,5-diol, yield 1.941 g, [a] D 21 - 47.9° (c 0.4, chloroform). 

Anal. Calcd. for C 22 H 3 o0 2 N: C, 75.6; H, 11.2; N, 4.0. 

Found: C, 75.7; H, 11.2; N, 4.1. 

EXAMPLE 10. 
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25 




ho^3Y-^> 



5a,6o-Epc«y-cholestan-3)3-ol (200 mg) is heated iugether with adamantanamine 
30 (150 mg) and water (1.2 ml) ir. a sealed tube at 140 — 145°C for 15 hours. The reac- 

tion solution is extracted with a mixed solvent of methylene chloride-methanol. The 
organic extract is dried over anhydrous sodium sulfate and concentrated under reduced 
pressure to give a residue. The residue is rccrystallized from methylene chloride-meth- 
anol to give 6£-adamantylamino-5<*-cholestane-3/?,5-diol, yield 92 mg, [<x]i> 24 :> — 7.9° 
35 (c 0.5, chloroform). 

Anal. Calcd. for C 37 H<*0 2 N: C, 80.2; H, 11.4; N, 2.5. 

Found: C, 79.9; H, 11.4; N, 2.5. 
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EXAMPLE 11. 



4^ 



H 2 H-C(CH 3 )3 



10 



5a:,6a:-Epoxy-cholestan-3/?-ol (0.5 g) is added to methylene glycol (20 ml) then 
ten.-butylamine (8 mi) is added. The mixture is heated in an oil bath at about 180 — 
185°C for 20 hours. Work-up in the same manner as in EXAMPLE 1 gives 0.28 g of 
6jS-ten.-butylainino-5«-cholestane-3j8,5-diol, m.p. 166 — 167°C (recryst. from ethanol), 
Wd 24 -9.9° (c 0.4, chloroform). 



Anal. Calcd. for 



C 31 H 5T 0 2 N: 
Found: 



C, 78.2; 
C, 78.0; 



H, 



12.0; 
11.9; 



EXAMPLE 12. 



N, 2.9. 
N, 2.7. 



10 



CgHjCOO 




CgHgCOO 




15 



20 



5,6rv-Epoxy-5<r-cholestan-3/?-ol benzoate (0.5 g) is dissolved in methylene glycol 
(5 ml) and to this solution is added isopropylamine (0.5 ml). The mixture is heated at 
180°C for about 18 hours. Work-up in the same manner as in EXAMPLE 1 gives 
0.34 g of 3j8-ben2oyloxy-6j8-isopropylarnino-5/i:-cholestan-5-ol, m.p. 174 — 176°C (re- 
cryst. from methanol), [xk] d 25 — 2.4° (c 0.47, chloroform), IR (chloroform): 3300 — 
3500, 1780, 1610,1590 cm- 1 . 



Anal. Calcd. 



for C 37 H,,0 3 N: 
Found: 



C, 78.5; 
C, 78.4; 



H, 10.5; N, 2.4. 
H, 10.3; N, 2.4. 



The product obtained above can also be prepared similarly as described for EX- 
AMPLE 6 by treating 6/?-isopropylaimno-5^-dioiestane-3/?,5-diol with benzoyl chlor- 
ide, in place of the acetic anhydride used in EXAMPLE 6. 

EXAMPLE 13. 
(EXAMPLE FOR REFERENCE) 
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6j5-Isopropylamino-stigmast-22-en-3j3,5a-diol (0.2 g) is added to a mixture of 
ether and acetic acid (1:3 (v/v), 20 ml). After addition of platinic oxide (50 mg), the 
mixture is shaken in a hydrogen stream at normal pressure. After three hours, the cata- 
lyst is filtered off and the filtrate is adjusted to weakly alkaline pH with a dilute sodium 
carbonate solution. The alkaline solution is extracted with methylene chloride. The or- 
ganic extract is treated in a conventional manner, to yieid 6/3-isopropylamino-stig- 
mastane-3/?,5a--diol, m.p. 155 — 156°C (recryst. from methylene chloride-n-hexane). 
The product obtained is found to be identical to the compound obtained in EXAMPLE 
4 by comparison of infrared absorption spectrum and mixed melting point. 

In so far as the present invention includes within its scope a method for reducing 
plasma lipid levels or plasma cholesterol levels in an animal, which method comprises 
administering to the animal an effective dose of a 6/?-amino-steroid or a salt thereof in 
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accordance with the invention, or of a pharmaceutical composition in accordance with 
the invention, it should be understood that we make no claim herein to such a method 
when used in the treatment or prevention of disease in human beings. 




Subject to the foregoing disclaimer, WHAT WE CLAIM IS:— 
1. A 6/?-amino-sten>id of die formula: 



(I) 



wherein R x is hydrogen or acyl; R 2 is hydrogen or an aliphatic hydrocarbyl group; and 
R 3 and Rt are each independently hydrogen, adamantyl or alkyl, or, when considered 
together with the adjacent nitrogen atom, and with or without another hetero atom, 
10 form a nitrogen-containing saturated heterocyclic ring. 10 

2. A 6/3-amino-steroid as claimed in claim 1, wherein Ri is hydrogen, alkanoyl, 
aryloyl or aralkanoyl; R 2 is hydrogen or an aliphatic hydrocarbyl group having up to 10 
carbon atoms; and R 3 and R» are each independently hydrogen or alkyl having up to 10 
carbon atoms, or, when considered together with the adjacent nitrogen atom, and with 

15 or without another hetero atom, form a piperidino, piperazino, pyrrolidine, morpholino, 15 

thiomorpholino, or N-alkylpiperazino group. 

3. A 6/3 -amino- steroid as claimed in claim 2, wherein the group R a O has the /?- 
configuration. 

4. A 6j8-amino-steroid as claimed in claim 3, wherein R a is hydrogen. 

20 5. A 6j3-amino-steroid as claimed in any one of claims 1 to 3, wherein Ri is formyl, 20 

acetyl, propionyl, phenylacetyl, phenylpropionyi, benzoyl, toluoyl, or o-carboxy- 
benzoyl. 

6. A 6/?-amino-steroid as claimed in any one of the preceding claims, wherein R 2 
is an alkyl or alkenyl group. 
25 7. A 6£-amino-steroid as claimed in any one of the preceding claims, wherein R 3 ?. 

and/or R» are methyl, ethyl, propyl, isopropyl, butyl, pentyl, hexyl, or adamantyl. 

8. 6/?- Propyl amino- 5ia-cholestane- 3/?>5 -diol . 

9. 6jS-Isopropylamino-5rt-cholestane-3^8,5-dioL 

10. 6j9-Isopropylamino-sngmast-22-en-3^,5ia-dioL 

30 11. 6^-Isopropylamino-stigmastane-3j8»5a-dioL ~ * ~ 

12. 6^-Piperidino-stigmast-22-en-3/?^iaf-diol. 

1 3 . 6,/3-Isopropylaminc -5«o-pregnan-3 j3 \5 -diol. 

1 1. 6jS-Isopropylamino-5«-androstane- 3^8,5 -diol. 
15. 6)S-Ad^niantylamino-5 l »-cholestane-3)3 > 5-diol. 

35 16. 6/5-Tert-butyiarnino-5or-cholestane-3^,5-dioL 3 

17. 3^-Acetoxy^j3-isopropylamino-cholestan-5cr-oL 

18. 3,/8-AceToxy-6^-isopropylamino-stigmast-22-en-5tt-ol. 

19. 3/9-Ben2oyloxy-6j3-isopropylamino-5«-cholestan-5-ol. 

20. An acid addition or quaternary ammonium salt of a 6/3-amino-steroid as 

40 claimed in any one of the preceding claims. 4 

21. A process for the preparation of a 6/J-amino-steroid as claimed in claim 1 or 
of a salt thereof, which process comprises reacting a 5ar,6<*-epoxy-steroid of the formula: 



¥ 0 



ID 



wherein R, and R ; are as defined in claim 1, with an amine of the formula: 



45 hn / (in) 4 



R» 



140561 OA L> 



10 1,405,818 io 

wherein R 3 and Rj are as defined in claim 1, followed, if desired, by hydrolysis, when a 
3-acyloxy group is present, to produce a 3-hydroxy group, acylation, when a 3-hydroxy 
group is present, to produce a 3-acyloxy group, or formation of a salt of the resultant 
product in a manner known per se. 
5 22. A process as claimed in claim 21, wherein the reaction between 5<*,6ar-epoxy- 5 

steroid and amine is conducted at a temperature of from 50° C to 300° C. 

23. A process as claimed in claim 21 or claim 22, wherein the reaction is carried 
out in a polar solvent having a relatively high boiling point. 

24. A process as claimed in any one of claims 21 to 23, wherein the reaction is 

10 carried out in an atmosphere of inert gas. 10 

25. A process as claimed in any one of claims 21 to 24, wherein the amine is 
selected from methylamine, ethylamine, propylamine, isopropyiamine, butylamine, 
tert-butylaraine, dimethylamine, diethylamine, dipropylamine, dibutyiamine, methyl- 
isopropyiamine, adamantylamine, piperidine, piperazine, pyrrolidine, morpholine, thio- 

15 morpholine, or an N- alky 1 -piperazine in which die alkyl moiety contains up to 6 carbon 15 

atoms. 

26. A process as claimed in any one of claims 21 to 25, wherein, the steroid result- 
ing from the reaction between the 5«>6ff-epoxy-steroid and amine has Ri as hydrogen 
and this steroid is 3-O-acylated. 

20 27. A process as claimed in claim 26, wherein the acylation is carried out in the 20 

presence of a basic solvent. 

28. A process as claimed in claim 26 or claim 27, wherein an inorganic or organic 
base is present to accelerate the acylation. 

29. A process as claimed in any one of claims 26 to 28, wherein the acylating 

25 agent used to effect the acylation is selected from acid anhydrides and acid halides of 25 

alkanoic acids, aralkanoir acids and arylcarboxylic acids. 

30. A process as claimed in claim 21 when used to prepare a 6/2-amino-steroid as 
claimed in any one of claims 2 to 19 or a salt thereof. 

3 1. A process as claimed in claim 21 and substantially as hereinbefore described in 

30 any one of Examples 1 to 12 . 30 

32. A 6/3-amino-steroid as claimed in claim 1 or a salt thereof which has been pre- 
pared in a process as claimed in any one of claims 21 to 29 or 31. 

33. A 6j8-amino-steroid as claimed in any one of claims 2 to 19 or a salt thereof 
which has been prepared in a process as claimed in claim 30. 

35 34. A pharmaceutical composition comprising a 6j8-amino-steroid or a salt thereof 35 

as claimed in any one of claims 1 to 20, 32, or 33, together with a pharmaceutically 
acceptable diluent or carrier. 

35. A pharmaceutical composition as claimed in claim 34, also comprising a stab- 
ilizer, emulsifier, preservative, buffer, isotonizing agent and/or wetting agent. 

40 36. A method for reducing plasma lipid levels or plasma cholesterol levels in an 40 

animal, which method comprises administering to the animal an effective dose of a 6j8- 
amino-steroid or a salt thereof as claimed in any one of claims 1 to 30, 32 or 33, or of 
a pharmaceutical composition as claimed in claim 34 or claim 35. 

BOULT, WADE & TENNANT, 
Chartered Patent Agents, 
34 Cursitor Street, 
London EC4A 1PQ. 
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